Three unrelated Puerto Rican boys, ranging in age from 3 to 4 years, had marked, central, non-progressive hypotonia, chronic constipation, severe psychomotor retardation, seizures or This patient was delivered at term by caesarean section because of an abnormal lie. Birth weight was 3150 g. Severe hypotonia was noted at birth and the patient needed respiratory assistance. For a brief period thereafter he had problems of sucking and swallowing. Milestones were markedly delayed; he smiled at 6 months, and at the age of 1 year he started making efforts to turn to the side and reach for objects. Chronic constipation necessitated frequent use of suppositories and recurrent chest infections were treated in hospitals in Puerto Rico.
The list of known conditions associated with congenital hypotonia and developmental retardation is extensive and includes clinically and aetiologically disparate disorders.' This report is about three unrelated boys who had a unique, hitherto undescribed combination of congenital non-progressive hypotonia and severe mental retardation with neurological, gastrointestinal, and skeletal abnormalities.
Case reports CASE 1 This patient was delivered at term by caesarean section because of an abnormal lie. Birth weight was 3150 g. Severe hypotonia was noted at birth and the patient needed respiratory assistance. For a brief period thereafter he had problems of sucking and swallowing. Milestones were markedly delayed; he smiled at 6 months, and at the age of 1 year he started making efforts to turn to the side and reach for objects. Chronic constipation necessitated frequent use of suppositories and recurrent chest infections were treated in hospitals in Puerto Rico.
At the age of 4 years he weighed 198 kg (90th centile), was 98 cm in length (20th centile), and had a head circumference (OFC) of 41 cm (50th centile). He lay in a frog leg position, was alert and conscious, but had a poor grasp and feeble cry. He was unable to sit, stand, crawl, or creep. The fontanelles were closed and the occiput was flat. The ears were normal in length (5 cm) and the nasal root was prominent ( fig 1) . The mouth remained open, the gag reflex was weak, and there was no evidence of fasciculations or atrophy of the tongue. His philtrum was long, the teeth hypoplastic, and the palate narrow and highly arched. He showed hypertelorism; interpupillary distance (IPD) was 6 cm. He had concomitant convergent strabismus bilaterally; the funduscopic examination did not show any abnormality. A moderately severe pectus excavatum was present and the lower ribs showed flaring. The heart and lungs were normal. The abdomen appeared distended and the liver edge was palpable 1 cm below the right costal margin. The penis was normal and the scrotum was hypoplastic and empty. Muscle weakness was severe and generalised. All deep tendon reflexes were absent and plantars were decreased bilaterally. Moro, parachute, and tonic neck reflexes were negative. The spine and patellae appeared normal and the fingers were tapered. This male infant was delivered spontaneously at term in vertex presentation, with a birth weight of 3200 g, length 52 cm, and head circumference 35 cm. Apgar scores were 9 and 10 at one and five minutes, respectively. During the first 24 hours he had one episode of cyanosis following feeding. Chest radiographs and laboratory studies including spinal fluid examination were normal. He was treated with antibiotics for three days. On the fourth day total bilurubin went up to 13 mg/dl, but started to normalise without intervention. He was discharged from the nursery five days after birth.
Evaluation at 5 months at another hospital showed an infant with severe hypotonia, poor head control, left torticollis secondary to sternocleidomastoid contracture, a cystic haemangioma behind the left ear fold, and minimal facial asymmetry. Although his physical growth appeared normal, significant delays in most areas of development were recognised by the age of 9 months, at which time he was assessed to be functioning at a 3 month level. He suffered several episodes of upper respiratory tract infections associated with otitis media and chronic constipation from very early infancy.
At (fig 2) . The heart and lungs were normal and the abdomen was dis- tended with palpable faecal masses. A moderate degree of diastasis recti was present. The muscle weakness was severe and generalised. All deep tendon reflexes were absent, and plantars were decreased bilaterally. Moro and tonic neck reflexes had disappeared. The spine and genitalia appeared normal and the patellae were small. The left fifth finger showed clinodactyly, and palmar and digital creases were normal. He had his first grand mal seizure at the age of 3 years. At 31 years of age there was no significant improvement in his muscle weakness, although he was beginning to sit with support. His speech was limited to one word. CASE 3 This patient was the product of a first pregnancy, delivered at term spontaneously after prolonged labour, weighing 3700 g. Floppiness was recognised very early and although his physical growth appeared normal, concerns were raised about delays in attaining milestones. He was beginning to sit with support at 21 years of age and his vocabulary consisted of four words. His first episode of asthma occurred at 8 months and the first grand mal seizure at 21 years. He was frequently constipated.
At 3 years of age his weight was 188 kg (>95th centile), length 99 cm (80th centile), OFC 51 cm (60th centile), ear length 6 cm (97th centile), and IPD 5 5 cm (97th centile). He was alert and could sit with minimum support (fig 3) . His cry was feeble even to painful stimuli. His head was symmetrical and the fontanelles were closed. The nasal root was prominent. Examination of the eyes including funduscopy was normal. He drooled through his open mouth, and his tongue showed no fasciculations or atrophy. He had normal teeth and his palate was narrow and highly arched. The liver edge was palpable 2 cm below the right costal margin through the distended abdomen. The penis and scrotum were normal, but the left testis was undescended. The muscle weakness was severe and generalised, with hypoactive deep tendon reflexes. The spine and patellae were normal. The distal phalanges of the thumbs were narrow. The fifth toes had hypoplastic nails. Plantar and palmar creases were normal.
Family and pregnancy history The parents of the three patients were white Puerto Ricans, healthy and unrelated. The mother of case 2 was exposed to dental x rays during the first trimester, and during the third trimester she was treated with antibiotics for urinary tract infection. His 14 year old sister has juvenile diabetes. No exposure to teratogens or medication before or during gestation was reported by the other two families. An older sister of case 1 died within 24 hours after birth from respiratory problems. She had "a big head and bent feet". None of the mothers had experienced decreased fetal activity. This may be because of problems of recall or communication, although one mother was primiparous.
Dermatoglyphics
The dermal patterns on the palms and fingers were unusual in all three patients. There was a preponderance of simple arch patterns; 12 of 30 (40%) fingertip patterns were arches. The total finger ridge count was considerably decreased. All patients had simple arch patterns on the thumb tips.
Radiological findings Pre-and postcontrast CT scans of the brain were normal in cases 1 and 3. Case 2 had a larger than usual fourth ventricle in the midline position, without evidence of a mass. Mild dilatation of the third and lateral ventricles was noted and the cortical sulci appeared enlarged. Radiographs of the chest, hips, and spine were normal in two patients. Case 1 had mild thoracolumbar scoliosis, pectus excavatum, and focal atelectasis in the base of the right lung.
There was a striking inconsistency in the ossification of the phalangeal and metacarpal epiphyses and that of the carpal bones. No carpal centres had appeared in two patients, while in case 2 a small centre of ossification was visible in the capitate (fig 4) . Centres of ossification were not visible in the heads of the metacarpals and the distal ends of the radius. In contrast, ossification of the phalangeal epiphyses had begun, albeit delayed. At the age of 3 years, the bone age was interpreted as 18 months in all patients based on the ossification of the proximal and middle phalangeal centres. Laboratory data A mild rise in aspartate aminotransferase ranging from 48 to 78 units/l was noted in all patients. Alanine aminotransferase was raised in case 1 (45 units/l), and lactic dehydrogenase was mildly raised in cases 2 and 3. The remainder of the serum chemistries, creatine kinase, and thyroid hormones were within normal limits. Screening of urine and plasma for amino acids, organic acids, and mucopolysaccharides was normal. G banded karyotypes of peripheral blood showed normal chromosome constitutions.
Sleep and awake electroencephalograph (EEG) of case 1 showed an abnormal record suggesting an epileptiform activity although he never had any seizures. EEG tracings in two other patients with seizures were also abnormal showing epileptogenic T4 and P4 spikes. There was no evidence of neuropathy or myopathy in the electromyelographic (EMG) studies.
Open biopsies from patients were obtained from the vastus lateralis muscle under local anaesthesia. Significant abnormalities in muscle biopsies pertained to the relative number and size of the histochemical muscle fibre types shown by treatment with nicotinic acid dinucleotide tetrazolium reductase, non-specific esterase, and adenosine triphosphatase at pH and with preincubation at pH 4-4. 
